Abstract. We present CCD, photoelectric, and video observations of selected mutual phenomena of the Galilean satellites. The campaign was carried out in Bucharest and Cluj-Napoca as part of the PHEMU2003 international effort. Five different optical systems were used for data acquisition. Here we report the observational results obtained in acceptable meteorological conditions for twenty mutual phenomena, nine eclipses, and eleven occultations. A preliminary analysis of the observations estimates the accuracy of the data.
Introduction
Twice every 11.8 years Jupiter transits the nodes of its orbit. Because inclination of the orbital planes of Galilean satellites with respect to the planet's equatorial plane is very small, for a few months during these passages, the satellites either occult or eclipse each other, depending on whether they are collinear with the Earth or with the Sun, respectively. These events are referred to as mutual phenomena (see Arlot 2002b) . Their observation can be used, for instance, to derive corrections of the orbital parameters or to study the surface properties of involved jovian satellites.
The first observational campaign of the mutual phenomena took place in 1973 and was followed later by five other international collaborations in 1979 , 1985 , 1991 , 1997 , and 2003 . Thuillot & Tanga (1997 give a thorough presentation of the published papers that made use of the data gathered on all these occasions (except for 2003). The Astronomical Institute of the Romanian Academy participated actively in these three projects: PHEMU1991 (Oprescu et al. 1992) , PHEMU1997 (Vass 1999; Vass & Serbanescu 1999; Dumitrescu et al. 1999) , and PHEMU2003 (this work).
Deceased.
Observations
We give below characteristics of the material used in the different observation sites. In each case, the data were reduced using a different software package: Astrol (SYS1), Iris (SYS2), or Muffy (SYS4, Nedelcu et al. 2003) . For this campaign, the 30 cm f /d = 18 Cassegrain telescope was endowed with a ST-237 CCD camera (640×480 pixels, 7.4 × 7.4 µm pixel size) by IMCCE. Due to the overly long bureaucracy, this telescope was upgraded too late to participate in the campaign.
The error in synchronization with a time base was of 0.5 s for SYS2, SYS4, and SYS5, 2 s for SYS1, and 5 s for SYS3. The light curves observed during the campaign are presented in Figs. 1-19. 
Results
The observed times of minimum light (i.e. the maximum of the events) were determined using two different methods.
First, with the Kwee-van Woerden (KW) method (Kwee & van Woerden 1956) we implicitly considered no asymmetry between the ascending and descending wings of the light curves for an attempt to approximate the profiles of the light curves with analytical functions, see e.g. Froeschle et al. (1992) . The fitted values, in the form of (O-C)'s calculated from the predicted time, and the corresponding errors are shown in Col. 5 of Table 1 . The predicted geometric mid-times are from Arlot (2002a) .
Second, the results of polynomial fitting (P) of the lightcurve. The results, in the form of (O-C)'s referred to the predicted time, are provided in Col. 6 of Table 1. Errors are larger than with the previous method since they are very sensitive to dispersion of the points on the light curves. If the points are integrated as in the the light curve of Figs. 5, 6, the error is around one to three seconds in time. If the points are more numerous and not integrated such as in Fig. 15 , the error is around 30 s in time.
The residuals (O-Cs) listed in Table 1 are for illustrative purposes only and have no physical meaning in the strict sense. Due to the solar phase angle (the angle Sun-satellites-Earth), there is a time lag between the light minimum (determined from the light curves) and the geometric minimum, i.e. the time of closest approach of the geometric centers of the satellites (e.g. Vasundhara 1991) . Moreover, the uneven surface brightness of the disks has to be accounted for (Aksnes et al. 1986; Vasundhara 1994) , along with the different time systems used in Cols. 3 and 5 of Table 1 . For all these reasons stated above, the residuals we present should be treated with care and considered as a first estimation of the accuracy of the observations by comparing the two different methods of reduction. Note that the velocity of the satellites does not exceed 10 km s 400 and 540 km s. Converted into arcseconds, it ranges from 0 to 0.1 arcsec. In fact, the accuracy is the same as that in direct astrometric observations, but can be improved if taking the surface brightness of the satellites into account, along with the phase defect.
Conclusions
Above we only use the time shift without taking the drop in magnitude into account. In a few cases (Figs. 3, 8, 11, 12, 14, 18) , values of the magnitude difference on the plateau (i.e. before and after the event) were more than 0.1 mag different with respect to the calculated ones. Also, for some phenomena (Figs. 1, 5, 6, (8) (9) (10) ) the magnitude drop during the mutual event was notably inconsistent with predicted values. Since there is no evident correlation between the two tendencies, we cannot exclusively consider the quality of data or instrumental effects as the solely cause of the deviations from theory. Further analysis of this topic is underway.
